Relative water content may be accurately estimated using the ratio of tissue fresh weight to tissue turgid weight, termed here relative tissue weight. That relative water content and relative tissue weight are linearly related is demonstrated algebraically. The mean value of r2 for grapevine (Vitis vinifera L. cv. Shiraz) leaf tissue over eight separate sampling occasions was 0.993. Similarly high values were obtained for maize (Zea mays cv. Cornell M-3) (0.998) and apple (Malus sylvestris cv. Northern Spy) (0.997) using a range of leaf ages. The proposal by Downey and Miller (1971. Rapid measurements of relative turgidity in maize (Zea mays L.). New Phytol. 70: 555-560) that relative water content in maize may be estimated from water uptake was also investigated for grapevine leaves; this was found to be a less reliable estimate than that obtained with relative tissue weight. With either method, there is a need for calibration, although this could be achieved for relative tissue weight at least with only a few subsamples.
The relative water content technique, formerly known as relative turgidity, was originally described by Weatherley (9, 10) and has been widely accepted as a reproducible and meaningful index of plant water status (see literature cited by Barrs [1] ).
Leaf tissue is most commonly used for RWC3 determination, measured as follows. A composite sample of leaf discs is taken and the fresh weight is determined, followed by flotation on water for up to 4 hr. The turgid weight is then recorded, and the leaf tissue is subsequently oven-dried to a constant weight at about 85 monly expressed in decimal form (5, 11) , and this convention is followed here.
A major disadvantage of the RWC technique is the considerable time lag between sampling and obtaining the result. Further, the four weighing operations required (one for tare weight) are time-consuming and monotonous. These objections could be partly overcome if the oven-drying operation and subsequent weighing operation could be eliminated. However, this would require that RWC could be reliably estimated from the prior weights: sampling weight, turgid weight, or the difference, water uptake. Downey and Miller (3) have determined an empirical relationship between RWC and water uptake for maize, using small discs of constant area.
A second indirect estimate of RWC is introduced here. This index, termed relative tissue weight, is calculated as the ratio tissue fresh weight to turgid weight. The same ratio has been used before (4, 7, 8) , but in all three instances it has been termed erroneously relative turgidity. Barrs (1) ; RWC values for the larger discs were, on the average, 1 % lower. After fresh weight determination, the discs were floated in the sampling can in distilled water for 3 hr at room temperature (about 15 C) with no illumination. Following surface drying with absorbent paper toweling and turgid weight determination, the discs were oven-dried at 85 C overnight and reweighed. Corn 
MATERIALS AND
where ,B is defined as:
That is, /3 equals the ratio of the weight of water present at turgidity to the total tissue turgid weight. Note that the form of equation 4 Tables I and II with equations 2 and 4 yield estimates of the constants t and ,B for each Figure 1 shows the seasonal course of t and /8 values calculated from the equations. Separate estimates t' and /3' were also calculated as means for each sampling date, using the raw data. Especially early in the season, t' is lower than t, while /3' and /8 are generally similar. The coefficient of variation was calculated for each estimate over the season; appropriate values are t, 10.8%; t', 6.9%;/,, 3.2%; and/', 3.2%.
The gradual decline in both t and P over the season is due to an increasing proportion of dry weight in the leaf tissue. 
DISCUSSION
One of the prime disadvantages of using RWC to assess plant water status is the considerable time requirement involved. The two methods of estimating RWC evaluated here obviate the need for oven drying and oven-dry weight determination. One method, the linear correlation of RWC with water uptake during flotation, was proposed as an empirical linear relationship by Downey and Miller (3) . This relationship, when rigorously analyzed, indicates that a truly linear Plant Physiol. Vol. 53, 1974 SMART AND BINGHAM (,B) equal to the ratio of turgid water content/turgid tissue weight. This parameter showed variation between species tested but was relatively constant within species. For grapevine leaf tissue, there was a gradual decrease in ,B over the growing season, though the change was less than for t.
A further advantage of using RTW to estimate RWC is that ,B is a dimensionless ratio and hence the relationship between the two is unaffected by variation in sample size. This may occur, for instance, when small leaf discs compose the subsample. An error in counting discs would introduce a proportional error if RWC was estimated from water uptake.
As demonstrated algebraically, the precision of using either uptake or RTW to estimate RWC depends upon sample to sample variation in the proportions of sampling water, turgid water, and dry weight in turgid tissue weight. Both methods require calibration, in that coefficients t and /3 need to be determined before RWC can be calculated. In view of the low variation in /3 reported here within three species, this parameter could likely be estimated from a small number of subsamples for most plants.
